Patterning of olfactory sensory connections is mediated by extracellular matrix proteins in the nerve layer of the olfactory bulb.
In early rat embryos when axons from sensory neurons first contact the olfactory bulb primordium, lactosamine-containing glycans (LCG) are detected on neurons that are broadly distributed within the olfactory epithelium, but that project axons to a very restricted region of the ventromedial olfactory bulb. LCG(+) axons extend through channels defined by the coexpression of galectin-1 and beta2-laminin. These two extracellular matrix molecules are differentially expressed, along with semaphorin 3A, by subsets of ensheathing cells in the ventral nerve layer of the olfactory bulb. The overlapping expression of these molecules creates an axon-sorting domain that is capable of promoting and repelling subsets of olfactory axons. Specifically, LCG(+) axons preferentially grow into the region of the nerve layer that expresses high amounts of galectin-1, beta2-laminin, and semaphorin 3A, whereas neuropilin-1(+) axons grow in a complementary pattern, avoiding the ventral nerve layer and projecting medially and laterally. These studies suggest that initial patterning of olfactory epithelium to olfactory bulb connections is, in part, dependent on extracellular components of the embryonic nerve layer that mediate convergence and divergence of specific axon subsets.